Effects of glycerol-induced acute renal failure on tissue glutathione and glutathione-dependent enzymes in the rat.
The activities of tissue glutathione (reduced and oxidized) and glutathione-dependent enzymes such as glutathione S-transferase (GSH S-transferase), glutathione reductase (GSSG reductase) and glutathione peroxidase (GSH-Px) were determined for control and uremic rats. Acute renal failure (ARF) was produced by glycerol-water injection. Cytosolic and microsomal GSH S-transferase activity in the kidney was decreased by 38% and 15%, respectively. Hepatic microsomal GSH S-transferase was also decreased by 40% in uremic rats. GSH-Px activity was decreased by 51% in the cytosolic fraction and 33% in the microsomal fraction in the kidney, but was not affected in the liver and whole blood. GSSG reductase activity was also decreased by 48% in the cytosolic fraction in the kidney of uremic rats. In whole blood, however, GSSG reductase activity was increased by 12-fold (0.66 +/- 0.12 mumol NADPH oxidized/min/ml blood in the control; 8.03 +/- 3.29 mumol NADPH oxidized/min/ml blood in uremia). Although the total glutathione concentrations were not significantly affected, the GSSG/GSH ratio, which is an indication of oxidative stress, was significantly increased in the liver and whole blood of uremic rats. In addition to the decreases in hepatic and renal GSH S-transferase activities, which is important in drug disposition, ARF caused decreases in GSSG reductase and GSH-Px activity, which are essential for the protection against lipid peroxidation.